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APPENDIX D TO SUBPART P OF PART 
1926—ALUMINUM HYDRAULIC SHOR-
ING FOR TRENCHES 

(a) Scope. This appendix contains informa-
tion that can be used when aluminum hy-
draulic shoring is provided as a method of 
protection against cave-ins in trenches that 

do not exceed 20 feet (6.1m) in depth. This ap-
pendix must be used when design of the alu-
minum hydraulic protective system cannot 
be performed in accordance with 
§ 1926.652(c)(2). 

(b) Soil Classification. In order to use data 
presented in this appendix, the soi1 type or 
types in which the excavation is made must 
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first be determined using the soil classifica-
tion method set forth in appendix A of sub-
part P of part 1926. 

(c) Presentation of Information. Information 
is presented in several forms as follows: 

(1) Information is presented in tabular 
form in Tables D–1.1, D–1.2, D–1.3 and E–1.4. 
Each table presents the maximum vertical 
and horizontal spacings that may be used 
with various aluminum member sizes and 
various hydraulic cylinder sizes. Each table 
contains data only for the particular soil 
type in which the excavation or portion of 
the excavation is made. Tables D–1.1 and D– 
1.2 are for vertical shores in Types A and B 
soil. Tables D–1.3 and D1.4 are for horizontal 
waler systems in Types B and C soil. 

(2) Information concerning the basis of the 
tabular data and the limitations of the data 
is presented in paragraph (d) of this appen-
dix. 

(3) Information explaining the use of the 
tabular data is presented in paragraph (e) of 
this appendix. 

(4) Information illustrating the use of the 
tabular data is presented in paragraph (f) of 
this appendix. 

(5) Miscellaneous notations (footnotes) re-
garding Table D–1.1 through D–1.4 are pre-
sented in paragraph (g) of this appendix. 

(6) Figures, illustrating typical installa-
tions of hydraulic shoring, are included just 
prior to the Tables. The illustrations page is 
entitled ‘‘Aluminum Hydraulic Shoring; 
Typical Installations.’’ 

(d) Basis and limitations of the data. (1) 
Vertical shore rails and horizontal wales are 
those that meet the Section Modulus re-
quirements in the D–1 Tables. Aluminum 
material is 6061–T6 or material of equivalent 
strength and properties. 

(2) Hydraulic cylinders specifications. (i) 2- 
inch cylinders shall be a minimum 2-inch in-
side diameter with a minimum safe working 
capacity of no less than 18,000 pounds axial 
compressive load at maximum extension. 
Maximum extension is to include full range 
of cylinder extensions as recommended by 
product manufaturer. 

(ii) 3-inch cylinders shall be a minimum 3- 
inch inside diameter with a safe working ca-
pacity of not less than 30,000 pounds axial 
compressive load at extensions as rec-
ommended by product manufacturer. 

(3) Limitation of application. 
(i) It is not intended that the aluminum 

hydraulic specification apply to every situa-
tion that may be experienced in the field. 
These data were developed to apply to the 
situations that are most commonly experi-
enced in current trenching practice. Shoring 
systems for use in situations that are not 
covered by the data in this appendix must be 
otherwise designed as specified in 
§ 1926.652(c). 

(ii) When any of the following conditions 
are present, the members specified in the Ta-

bles are not considered adequate. In this 
case, an alternative aluminum hydraulic 
shoring system or other type of protective 
system must be designed in accordance with 
§ 1926.652. 

(A) When vertical loads imposed on cross 
braces exceed a 100 Pound gravity load dis-
tributed on a one foot section of the center 
of the hydraulic cylinder. 

(B) When surcharge loads are present from 
equipment weighing in excess of 20,000 
pounds. 

(C) When only the lower portion or a 
trench is shored and the remaining portion 
of the trench is sloped or benched unless: 
The sloped portion is sloped at an angle less 
steep than three horizontal to one vertical; 
or the members are selected from the tables 
for use at a depth which is determined from 
the top of the overall trench, and not from 
the toe of the sloped portion. 

(e) Use of Tables D–1.1, D–1.2, D–1.3 and D– 
1.4. The members of the shoring system that 
are to be selected using this information are 
the hydraulic cylinders, and either the 
vertical shores or the horizontal wales. When 
a waler system is used the vertical timber 
sheeting to be used is also selected from 
these tables. The Tables D–1.1 and D–1.2 for 
vertical shores are used in Type A and B 
soils that do not require sheeting. Type B 
soils that may require sheeting, and Type C 
soils that always require sheeting are found 
in the horizontal wale Tables D–1.3 and D–1.4. 
The soil type must first be determined in ac-
cordance with the soil classification system 
described in appendix A to subpart P of part 
1926. Using the appropriate table, the selec-
tion of the size and spacing of the members 
is made. The selection is based on the depth 
and width of the trench where the members 
are to be installed. In these tables the 
vertical spacing is held constant at four feet 
on center. The tables show the maximum 
horizontal spacing of cylinders allowed for 
each size of wale in the waler system tables, 
and in the vertical shore tables, the hydrau-
lic cylinder horizontal spacing is the same as 
the vertical shore spacing. 

(f) Example to Illustrate the Use of the Tables: 
(1) Example 1: 
A trench dug in Type A soil is 6 feet deep 

and 3 feet wide. From Table D–1.1: Find 
vertical shores and 2 inch diameter cylinders 
spaced 8 feet on center (o.c.) horizontally and 
4 feet on center (o.c.) vertically. (See Figures 
1 & 3 for typical installations.) 

(2) Example 2: 
A trench is dug in Type B soil that does 

not require sheeting, 13 feet deep and 5 feet 
wide. From Table D–1.2: Find vertical shores 
and 2 inch diameter cylinders spaced 6.5 feet 
o.c. horizontally and 4 feet o.c. vertically. 
(See Figures 1 & 3 for typical installations.) 

(3) A trench is dug in Type B soil that does 
not require sheeting, but does experience 
some minor raveling of the trench face. The 
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trench is 16 feet deep and 9 feet wide. From 
Table D–1.2: Find vertical shores and 2 inch 
diameter cylinder (with special oversleeves 
as designated by footnote #B2) spaced 5.5 feet 
o.c. horizontally and 4 feet o.c. vertically, 
plywood (per footnote (g)(7) to the D–1 Table) 
should be used behind the shores. (See Fig-
ures 2 & 3 for typical installations.) 

(4) Example 4: A trench is dug in pre-
viously disturbed Type B soil, with charac-
teristics of a Type C soil, and will require 
sheeting. The trench is 18 feet deep and 12 
feet wide. 8 foot horizontal spacing between 
cylinders is desired for working space. From 
Table D–1.3: Find horizontal wale with a sec-
tion modulus of 14.0 spaced at 4 feet o.c. 
vertically and 3 inch diameter cylinder 
spaced at 9 feet maximum o.c. horizontally. 
3×12 timber sheeting is required at close 
spacing vertically. (See Figure 4 for typical 
installation.) 

(5) Example 5: A trench is dug in Type C 
soil, 9 feet deep and 4 feet wide. Horizontal 
cylinder spacing in excess of 6 feet is desired 
for working space. From Table D–1.4: Find 
horizontal wale with a section modulus of 7.0 
and 2 inch diameter cylinders spaced at 6.5 
feet o.c. horizontally. Or, find horizontal 
wale with a 14.0 section modulus and 3 inch 
diameter cylinder spaced at 10 feet o.c. hori-
zontally. Both wales are spaced 4 feet o.c. 
vertically. 3×12 timber sheeting is required 
at close spacing vertically. (See Figure 4 for 
typical installation.) 

(g) Footnotes, and general notes, for Tables 
D–1.1, D–1.2, D–1.3, and D–1.4. 

(1) For applications other than those listed 
in the tables, refer to § 1926.652(c)(2) for use of 
manufacturer’s tabulated data. For trench 
depths in excess of 20 feet, refer to 
§ 1926.652(c)(2) and § 1926.652(c)(3). 

(2) 2 inch diameter cylinders, at this width, 
shall have structural steel tube 
(3.5×3.5×0.1875) oversleeves, or structural 
oversleeves of manufacturer’s specification, 
extending the full, collapsed length. 

(3) Hydraulic cylinders capacities. (i) 2 
inch cylinders shall be a minimum 2-inch in-
side diameter with a safe working capacity 
of not less than 18,000 pounds axial compres-
sive load at maximum extension. Maximum 
extension is to include full range of cylinder 
extensions as recommended by product man-
ufacturer. 

(ii) 3-inch cylinders shall be a minimum 3- 
inch inside diameter with a safe work capac-
ity of not less than 30,000 pounds axial com-
pressive load at maximum extension. Max-
imum extension is to include full range of 
cylinder extensions as recommended by 
product manufacturer. 

(4) All spacing indicated is measured cen-
ter to center. 

(5) Vertical shoring rails shall have a min-
imum section modulus of 0.40 inch. 

(6) When vertical shores are used, there 
must be a minimum of three shores spaced 
equally, horizontally, in a group. 

(7) Plywood shall be 1.125 in. thick 
softwood or 0.75 inch. thick, 14 ply, arctic 
white birch (Finland form). Please note that 
plywood is not intended as a structural 
member, but only for prevention of local rav-
eling (sloughing of the trench face) between 
shores. 

(8) See appendix C for timber specifica-
tions. 

(9) Wales are calculated for simple span 
conditions. 

(10) See appendix D, item (d), for basis and 
limitations of the data. 

VerDate Mar<15>2010 15:51 Sep 16, 2011 Jkt 223116 PO 00000 Frm 00406 Fmt 8010 Sfmt 8002 Q:\29\29V8.TXT ofr150 PsN: PC150



397 

Occupational Safety and Health Admin., Labor Pt. 1926, Subpt. P, App. D 

VerDate Mar<15>2010 15:51 Sep 16, 2011 Jkt 223116 PO 00000 Frm 00407 Fmt 8010 Sfmt 8006 Q:\29\29V8.TXT ofr150 PsN: PC150 E
C

30
O

C
91

.0
38

<
/G

P
H

>



398 

29 CFR Ch. XVII (7–1–11 Edition) Pt. 1926, Subpt. P, App. D 

VerDate Mar<15>2010 15:51 Sep 16, 2011 Jkt 223116 PO 00000 Frm 00408 Fmt 8010 Sfmt 8006 Q:\29\29V8.TXT ofr150 PsN: PC150 E
C

30
O

C
91

.0
39

<
/G

P
H

>



399 

Occupational Safety and Health Admin., Labor Pt. 1926, Subpt. P, App. D 

VerDate Mar<15>2010 15:51 Sep 16, 2011 Jkt 223116 PO 00000 Frm 00409 Fmt 8010 Sfmt 8006 Q:\29\29V8.TXT ofr150 PsN: PC150 E
C

30
O

C
91

.0
40

<
/G

P
H

>



400 

29 CFR Ch. XVII (7–1–11 Edition) Pt. 1926, Subpt. P, App. D 

VerDate Mar<15>2010 15:51 Sep 16, 2011 Jkt 223116 PO 00000 Frm 00410 Fmt 8010 Sfmt 8006 Q:\29\29V8.TXT ofr150 PsN: PC150 E
C

30
O

C
91

.0
41

<
/G

P
H

>



401 

Occupational Safety and Health Admin., Labor Pt. 1926, Subpt. P, App. D 

VerDate Mar<15>2010 15:51 Sep 16, 2011 Jkt 223116 PO 00000 Frm 00411 Fmt 8010 Sfmt 8006 Q:\29\29V8.TXT ofr150 PsN: PC150 E
C

30
O

C
91

.0
42

<
/G

P
H

>


		Superintendent of Documents
	2014-08-19T15:35:18-0400
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




